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N85-32413 

A FLUIDIZED-BED REACTOR FOR SILANE PYROLYSIS 

UNION CARBIDE CORP. 
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TECHNOLOGY 

REPORT PATE 

Polycrystall i ne Silicon R&D 

October 2 , 198A 

s’ 

APPROACH 

STATUS 


Silane Cecomposition in a Fluidized 

• HIGH-PURITY LINER WAS INSTALLED IN THE 

* 

Bed Reactor 

FLUID BED REACTOR, 



• LONG DURATION TEST RUNS WERE CONDUCTED. 



• FBR PRODUCT WAS MELTED »ND SINGLE CRYSTALLIZED. 

* • 

CONTRACTOR 

t PRODUCT PURITY IMPROVEMENTS WERE NOTED. 

**wr 

Union Carbide Corporation 



GOALS 


| 

i DEMONSTRATE PROCESS FEASIBILITY, 


V- ; 

• determine operating window, 



• CONDUCT LONG-DUPATICN TESTS, 


u 

t DEMONSTRATE SILICON PURITY. 



Summary of Activities 

PDU HAS MODIFIED TO INSTALL A HIGH-PURITY LINER. 

A SUITABLE LINER SUPPORT SYSTEM HAS DESIGNED AND 
IMPLEMENTED. 

Seed bed was prepared by screening and acid hashing 

PURCHASED SILICON FINES. 

A LONG 'DURATION TEST RUN WAS CONDUCTED USING POLYSILICON 

liner. Product from this run has single crystallized and 

ANALYZED FOR PURITY. 

A HIGH-THROUGHPUT TEST RUN HAS CONDUCTED USING OUARTZ 
LINER. 

A COLD MODEL WAS CONSTRUCTED TO INVESTIGATE COARSE 
P'.RTICLE WITHDRAWAL. 
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^ SILICON MATERIAL 
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Run Summary: Long-Duration Test With Polysilicon Liner 

• 56 HOURS RUN DURATION FOLLOWED BY VOLUNTARY SHUTDOWN, 

• 280 jjn seed grown to 500 x>n product. 

i x '* 

• Silane feed concentration in the range 10 - 15Z. 

, •_ • Average deposition rate approximately 1 kg/hp. 

• Bed temperature 650 - /50°C. 

• U/Umf 3.5 - 4.0. 

• Complete silane conversion within the bed. 

• Several <g product was withdrawn. 

fc i. • Fine powder 5.3 Z of silane feed. 

i 

■_ "* • Power consumption 25 KWH/kg. 


*.■ i 

: • 

ij Long-Duration Run: Mass Balance 

= 26.7 kg 

= 63.0 kg 

= 89.7 kg 

= 83.5 kg 

= 3.8 KG 

= 87.3 KG 

- 2.71 


Run Summary: High Throughput Test With Quartz Liner 


Initial Bed Weight 
Silicon In 

TOTAL 

Bed Material Withdrawn 
Powder in Filter Hoppers 
TOTAL 

Error in Mass Balance 


i 

a 

* 


• 10 HOURS TOTAL RUN DURATION. 

• Maximum silane feed concentration A8Z 

• Maximum deposition rate 3.8 kg/hr. 
e Fine powder 6.9Z of silane feed 

• Power consumption 8 KWH/kg. 

• Shut down caused by heater failure. 
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SILICON MATERIAL 


Test Product Characterization: 
Long-Duration Run With Poly Liner 


Particle Properties 

• 500 AIM MEAN PARTICLE DIAMETER 

• 100 LB/cFT. BULK DENSITY 

• Smooth, rounded surface 
t Free flowing 

Particle Morphology 

• Dense deposition layer 

• Layered ring-like growih structure 

• Growth layer thickness —100 ajm 

Particle Purity 

• Fe, Cr, Nl NOT DETECTEr BY EMISSION SPEC 

(Fe < 20 ppm, Cr < 5 ppm; Nj < 5 ppm) 

• Samples of seed, intermediate 8 final product 

WERE SENT TO JPL FOR NEUTRON ACTIVATION ANALYSIS 

• Single crystal resistivity 8 ohm-cm, P type 

• FT IR MEASUREMENTS Sr.OWED PPB LEVELS OF BORON AND 
PHOSPHOROUS 


Plans 

• Additional purity runs starting with Union Carbide 

SEED MATERIAL. 

• Product purity evaluation. 

• Coarse product withdrawal tests. 

• Technical and economic assessment. 
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